Disruption of the optic pathway during development affects vasoactive intestinal peptide mRNA expression.
Vasoactive intestinal polypeptide (VIP) is a regulatory peptide widely distributed in the central and peripheral nervous systems. To understand the activities of VIP it is necessary to study the mechanisms governing its production. The highest concentration of VIP-producing cells occurs in the suprachiasmatic nucleus (SCN) of the hypothalamus. Because the SCN is directly innervated by the optic nerve, we decided to investigate the effect of visual input on VIP gene expression. By means of Northern blot hybridization, we measured VIP mRNA levels in the hypothalami of 36-day-old normal rats and rats that had been enucleated at birth. The concentration of VIP mRNA in the hypothalami of enucleated rats was approximately double that in the hypothalami of normal rats. In contrast, the concentration of VIP mRNA in the cerebral cortex significantly decreased after enucleation. The concentrations of VIP mRNA were also measured by in situ hybridization to brain sections. The hypothalamic VIP mRNA was located mainly in the SCN. Enucleation resulted in an increase of VIP transcripts in the SCN. These results indicate that visual input may participate in the regulation of VIP production.